Introduction
Creating learning experiences for pre-service teachers that translates both into meaningful and practical teaching skills is highly regarded as being a fundamental component of professional experience in pre-service teacher education. The constraints of the higher education system, such as access to resources coupled with rigid assessment systems, makes it difficult to provide pre-service teachers with the opportunity to develop and conduct their own research studies while they are in the classroom (Mitton-Kukner, Munroe & Graham (2015) . Assessments are often undertaken in coursework subjects in the format of an essay or extended response, and the focus is on the theoretical aspects of teaching. As such, even practical assessments, such as micro-teaching or units of work, are created outside of the classroom and are not linked to real students or classes. Elbow (1993) further noted that we, as educators in institutions of higher learning, often focus on student grades or "summing up one's judgment of a performance or person into a single holistic number or score" (p. 187). From this standpoint, the research that suggests that there is somewhat of a disconnect between the theories taught in university education programs and the opportunity to put these theories into practice though authentic assessment (Kosnik & Beck, 2000; Smith & Sela, 2000; Volk, 2010) . Here we argue that action research conducted whilst on professional experience provides an opportunity for students to engage in an authentic assessment that links theory to their developing classroom practice. It has been put forward in the literature that there are multiple benefits of doing action research in teacher education and that action research may provide an opportunity to bridge this gap between theory and practice (Kosnik & Beck, 2000; Montecinos, Ceardi & Fernández, 2014; Smith & Sela, 2000) . However, despite the benefits, the factors that contribute to pre-service teachers' learning and teaching decisions in the classroom are difficult to identify because of the complex environment in which pre-service teachers on professional experience operate.
This study, attempts to discover how action research can be used as a vehicle to bridge the divide between theory and practice, and to support pre-service teachers in their development of professional knowledge and reflective practice. The study focuses on action research in an undergraduate pre-service teacher education degree for secondary school teachers at a metropolitan university in New South Wales. This study puts forward the voices of four pre-service teachers as co-authors. The article focuses on the connection between theory and practice gained through the eyes of the pre-service teachers who co-authored this paper. In this paper, the pre-service teachers share their unique experiences of an action research assessment in the inclusive classroom through the case studies presented. In this context, the pre-service teachers conducted action research studies during their professional experience that considered an area of their own teaching. This was done in order to provide pre-service teachers with an opportunity to reflect critically upon their teaching. The preservice teachers were invited to participate in the development of their individual cases and to contribute to the writing of a journal article so that they could develop an authentic understanding of the research process. Underpinning this study is a view that as academics we should be sharing our own reflective practices with students, as this is an integral part of a teacher's professional identity. The research questions that underpinned this study were: 1.
How does action research as an assessment support pre-service teachers' ability to think critically about their professional practice? 2.
How does reflection on action research provide opportunities for authentic professional development? 3.
What can teacher-educators learn from the experiences of the pre-service teachers in a way that supports their professional development?
Background Professional Standards and Professional Practice
There is consensus in the literature on the central role of professional experience in teacher education, and it has been argued that professional experience can be the most powerful component of a teacher education program (Ingvarson, Reid, Buckley, Kleinhenz, Masters & Rowley, 2014) . Extant research emphasises the importance of creating a balance between the time devoted to university-based learning and on-the-job learning via professional experience (Deed, Cox & Prain, 2011) . Deed et al. (2011) further clarify that there needs to be a meaningful integration of the two experiences in order to improve learning and professional outcomes for graduating teachers. An essential component of preservice teacher training, therefore, is the connection of theoretical learning with practice via assessment. In pre-service teacher education, professional experience centres on workplace professional learning where pre-service teachers can gain an understanding of the everyday reality of Australian schools and can gain experience in the classroom as teachers. Professional experience gives pre-service teachers the opportunity to dovetail ideas and theories from theory-based courses with their own experience of observing and teaching in classrooms, particularly, in relation to their teaching areas. Another benefit of professional experience is that pre-service teachers can begin to develop a professional knowledge and understanding of teaching, and to gather evidence to demonstrate that they have achieved the Focus Areas of the Graduate Standards of the Australian Professional Standards for Teachers, Australian Institute for Teaching and School Leadership (AITSL, 2011) . The achievement of the graduate level of the Australian Professional Standards for Teachers forms the basis of teacher education degrees as mandated by the Australian Institute for Teaching and School Leadership (AITSL). In this context, graduate teachers must be able to validate that they can determine a range of competencies at the end of their degree (AITSL, 2011; . AITSL (2011) posits that there are three different categories of the Standards that teachers can use the standards to progress through their careers: 1.
The first are program standards for national accreditation of pre-service teacher education programs; 2.
The second are mandatory standards used for attaining, renewing and maintaining provisional and full registration; and 3.
The third category are voluntary standards against which teachers choose to be assessed when they apply for promotion to 'highly accomplished' and 'lead' levels. While standards themselves are not an unusual occurrence in professional degrees and qualifications, it is the presentation of the standards that may raise concerns. The standards raised here are often presented as a checklist of competencies that are seen to suffice as indicators of effective teaching (Ditchburn, 2015) . It has been put forward that the professional identity of teachers is not a reflection of policy or standards, but is a response to being part of a community of professionals and experiencing the emotional and organic aspects of classroom and school environments (Bloomfield, 2006; Lave & Wegner, 1991) . It has also been argued that standards, in any form, "should only be used as prompts for reflective professionals to deliberate about their own knowledge and skills in relation to the context and conditions in which they operate" (Bourke et al., 2012, p. 28) . As evaluation of student learning is a major component of teaching responsibilities, it is worthwhile to gain a better understanding of pre-service teachers' attitudes, beliefs, behaviours, and environmental pressures as related to classroom practice (Campbell & Evans, 2000) . Thus, it is translating these standards into meaningful learning experiences that governs the approach taken in this reflective case study. How this relates to this research study is that the Australian Teaching Standards encourage teachers to reflect on their teaching and take part in small, independent research projects. The inclusion of an action research project into professional experience may enable pre-service teachers to achieve the related standards.
AITSL (2017) is in the process of introducing a Teacher Performance Assessment (TPA) that is a final capstone assessment to be conducted by pre-service teachers on their final internship. While the final articulation of this task is not yet clear, it is evident that it will take the form of an inquiry or action research study during a pre-service teacher's final teaching internship. This will require that the pre-service teacher has mastery of their pedagogical and content knowledge, as well as a level of data literacy sufficient to understand and make use of data to inform classroom decisions. The need to undertake inquiry that positions the teacher as an action researcher so that they are able to reflect on practice and make independent curriculum data-driven decisions has been outlined in the research as an important focus in a teacher's role (Cochran-Smith & Lytle, 2009; Fecho & Allen, 2003) . Data collection and teacher reflection on data use are also seen as critical in meeting the learning needs of a diverse student population, and a number of studies have shown that datadriven decision-making can lead to an increase in student achievement (Lai, McNaughton, Timperley, & Hsiao, 2009; Campbell & Levin, 2009; Mandinach & Gummer, 2013; Schildkamp & Poortman, 2015) . While pre-service teachers are taught the importance of reflective practice they are rarely provided with the opportunity to put these skills into practice in the classroom or to develop the methodological approaches to conduct a classroom-based inquiry. Hence, while there is an expectation that graduand pre-service teachers will have the necessary research skills to carry out independent research projects and to make data-driven decisions in the classroom, there is often no time allocated in their degree programs to develop these requisite graduate skills.
Action Research
Action research can be understood in myriad ways, and this necessitates an explanation of the approach used in this study. The approach taken in this study is that action research is a systematic investigation into one's own practice with the aim of improving teaching and learning through professional development (Ulvik & Reise, 2015) . Day (2007) highlights the importance for individuals in investigating one's own practice in stating that professional development is an inner process, and it cannot be reduced to a checklist of behaviours. It is argued that in order for action research to be successful in pre-service teacher education, the project must be grounded in the student-teachers' own pedagogical content area and own questions (Ulvik & Riese, 2015) . That is, each action research project should be unique investigation into one's own classroom.
Action Research, in general, falls within a qualitative research paradigm. The methodology and methods used to conduct the research are varied. There is a long history in the literature on action research that extends for over seventy years, and from this literature four key features are inherent in an action research study. These are: 1) participation and collaboration; 2) a constant and iterative cycle of self-reflection, which includes planning, acting, observing, and reflecting; 3) knowledge generation; and 4) practice transformation (Cordeiro, Baldini Soares & Rittenmeyer, 2016) . There is an extensive body of research that describes collaboration and participation in action research studies (Kemmis & McTaggart, 2000) . There is such a range of types and modes of collaboration presented in the research, and there is no one best way to arrange a study. However, it also clarified that despite the variety of modes of study, iterative cycles of research design are a key part of an action research project. This characteristic of action research encourages researchers to continuously reflect upon and evaluate data in order to define and redefine research approaches. The aim of these cycles is to make the study more precise in addressing the research question; hence, moving from general to specific (Kemmis & McTaggart, 2000; Cordeiro, et al. 2016) . There is consistency in the literature on action research that its processes should generate knowledge and transform practice (Reason & Bradbury, 2008) . Two key tenets of an action research approach, therefore, are the construction of practical outcomes to localised problems and the development of new forms of understanding (Kemmis & McTaggart, 2000; Reason & Bradbury, 2008) . There is an alignment between building theoretical knowledge and action. Overall, even from the beginnings of the formulation of an understanding of action research as advanced by Lewin (1946) , action on practice was central in his approach. It was Lewin's (1946) focus that building knowledge without practical outcomes was insufficient, he argued that 'Research that produces nothing but books will not suffice ' (p. 35) . From this position, understandings that are generated by action research are derived from action and are for action.
Reflective practice is an essential element of pre-service teacher education. In order to further explore the potential learning of pre-service teachers, this study was concerned with uncovering pre-service teachers experience on their own learning and teaching though action research. This study considers how the process of and reflection of student-led action research in teacher education can contribute to the professional learning of the teacher educators undertaking the assessment (Auld, Ridgway & Williams, 2013) . There is an extensive body of literature on assessment in pre-service teacher education (Auld et al., 2013; Bowen, 2013; Bryant, Akinleye & Durrant, 2013; Fletcher, Meyer, Anderson, Johnston, & Rees, 2012; McDonough, 2006; Medland, 2014; Nolen & Putten, 2007) . In this study, we were focusing on reflections based on an action research assessment. Reflection in relation to teaching and research can support pre-service teachers to better understand their own learning and teaching and to develop a knowledge of these practices (Loughran, 2004) . Similarly, Harrison and Yaffe (2009) put forward that reflective practice is a process of learning that occurs through observation and engaging in discussion of practice so that questions about tacit beliefs and pedagogical practices could be examined. Professional practice places direct emphasis on embedded experiences in educational settings for pre-service teachers. These experiences depend on strong, continuously evolving university-school partnerships. Professional experience can better prepare pre-service teachers for their teaching career and can provide students with opportunities to integrate theory with practice (Chang et al., 2016) . Our focus, therefore, was to provide the pre-service teachers with the space to examine their own classroom, identify an issue or challenge, plan a study, reflect and evaluate on the design, and to put forward a discussion of their experiences.
Action Research Project
The case studies presented here are the reflections of four pre-service teachers that were collected after they completed an action research project whilst on a ten-week professional experience at a metropolitan high school in New South Wales. The study presented here is part of an ongoing consideration of how best to integrate data literacy and action research into professional experience in order to make explicit the links between theory, practice, and assessment.
The pre-service teacher cohort was given, as part of their assessment requirements for the third-year professional experience, the opportunity to undertake an action research project whilst on their ten-week professional experience. The pre-service teachers were provided with online support through the University's Learning Management System (LMS) for their selection and articulation of a project. This was the pilot course in undertaking the assessment through online platforms. In previous years, different face-to-face models were adopted including: Saturday sessions and evening sessions during the ten-week professional experience. However, the pre-service teachers indicated in unit/course evaluations that attending these sessions placed an additional burden on them during an already intensive tenweek period. The materials were housed online on the LMS (Blackboard). In accordance with university policy, the students were directed to check their University email on a weekly basis so that they could be up-dated with resources and feedback during their professional experience. The action research model that students were given was set up in clear stages ( Figure 1 ). The scaffolded support followed these steps. The model was discussed with the cohort so that they could see how their action research followed a clear pathway from the development of a research question to the submission of their journal article. In order to assist pre-service teachers in identifying the target area for their research, they were provided with a table (Table 1) to complete no later than ten days into their professional experience. The aim of the table was to provide students with an objective lens with which to view their teaching context. That is, rather than personalising the potential research areas as deficiencies in themselves or their teaching, the pre-service teacher had to articulate three areas to identify strategies where they could use relevant theories or challenge their current assumptions about learning and teaching.
The pre-service teachers were guided through the formalising of a research area and a research question. The research design had to support the collection and analysis of student learning data, such as pre and post-tests. Hence, students had to be able to identify and collect data as well as being able to make sense of their findings. They were then asked to submit their research questions for feedback either via email to the course coordinator/lecturer or on the University's LMS. This process enabled the lecturer to make recommendations for improvement or clarification of the research question and the research design. The preservice teachers were encouraged to meet with their instructor through a variety of mediums to discuss the merits and challenges of conducting their projects. These one-to-one and/or online meetings gave them the opportunity to reflect and reconsider their research designs. The cohort was also provided with a template that mirrored an academic journal. The rationale for having students submit an academic paper rather than an essay was to develop an understanding of how educational research was both conducted and presented. As the preservice teachers were nearing completion of their Bachelor of Education degree it seemed timely to present the cohort with an opportunity to consider higher degree by research pathways, employment and post-graduate coursework options. 
Research Design
This study involved putting forward the reflections of four pre-service teachers involved in a secondary education program in a New South Wales metropolitan university. Each of the reflections is presented in its entirety. A case-study approach was adopted for the research as it provided the most appropriate grounds within which to examine the pre-service teachers' experiences of their own action research. There are a myriad of definitions of case study research, and those by Yin (1984; and Stake (1995) are often referred to in the literature. A case-study research approach, as defined by Yin (1984) , "investigates a contemporary phenomenon within its real-life context; when the boundaries between phenomenon and context are not clearly evident; and in which multiple sources of evidence are used" (p. 23). Stake (1995) focuses more on the phenomena "the study of the particularity and complexity of a single case, coming to understand its activity within important circumstances" (p. XI). The central aim of case study research is to conduct an in-depth analysis of an issue in order to understand or explain a decision or set of decisions by the participant or participants. That is why they were taken, how they were implemented, and with what result (Schramm, 1971; Merriam, 2009) . In this context, the aim of this study was to understand the pre-service teachers' own experiences of conducting an action research study while they were undertaking professional experience. Hence, the study aims to see how an action research study is experience through the lens of a pre-service teacher rather than a researcher.
The entire cohort enrolled in Professional Experience was invited to participate in the study. Of the forty pre-service teachers enrolled in the course, four students indicated that they would like to be involved in the analysis of their case studies. Action research was selected as the research strategy for the pre-service teachers to use as teacher educators often assume that pre-service teachers will understand a great deal from simply reading the recommended literature (Carroll, 1997) . Carroll (1997) further adds that a corollary benefit of giving pre-service teachers the opportunity apply the literature in the classroom is that it makes it authentic and gives the theoretical side of the degree program credibility.
Professional Experience Context
The study was conducted within the third-year professional experience course. The pre-service teachers were required to participate in a ten-week high school based professional experience. The professional experience requirements for this degree are rigorous totalling 155 days conducted over four school-situated professional experiences over the course of four years. In first-year, students complete a one week observation. In second-year, thirdyear, and fourth-year, students complete a ten-week professional experience. This is the second of three ten-week professional experience courses that the students must successfully complete in order to satisfactorily complete their degree program. The third-year professional experience was selected for the study for two reasons: There is a high attrition rate during the second-year practicum. The reasons for the attrition were related to work-life balance, course mismatch, change of career goals and financial reasons. These reasons were cited on withdrawal and are consistent with other Australian universities (Penn- Edwards & Donnison, 2014; The Victoria Institute, 2013) . Secondly, the fourth-year practicum has a full teaching load and is, therefore, too onerous in terms of work load to place additional study related requirements on students with an action research project.
The rationale for the course was to assist aspiring secondary teachers to cater for children with diverse abilities and disabilities in the mainstream classroom. A major focus of the professional experience course was on developing an understanding of the special academic, physical, behavioural and communication differences that exist in modern studentcentred classrooms. Strategies for the adaptation of the learning environment, the curriculum and teaching style were examined and the nature of the policy of inclusion and social justice issues relating to special needs, are explored. The current situation in NSW schools, both primary and secondary, and the structures (such as collaborative planning teams) within them to cater for children with special needs were also raised in the course.
Case Studies
The reflections presented are those of the pre-service teachers that co-authored the paper. Their individual contributions form the basis of the case-studies on action research during professional experience. Their contributions are invaluable for the researchers as they present the authentic reflections of pre-service teachers on how they perceived their own learning experiences during professional experience. Thus, rather than presenting views of researchers along with our own biases of how we think our undergraduates should think and respond to our teaching, these pre-service teachers share their own views. That is, the case studies have not been manipulated or altered beyond addressing typographical errors. It is reiterated here that all marks in the course were completed and moderated prior to the undergraduate students contributing their stories so that there was no perceived coercion in participating in this paper. Moreover, as these are the reflections of the pre-service teachers and co-authors, the analysis of their cases was for broad trends that arose from their individual research studies rather than to make judgement on their experiences. The goal was to gain an understanding of how we, as the instructors, could improve the action research assessment in order to better support the pre-service teachers.
Reflection 1
Teaching areas: History and English. According to Edwards and Burns (2016) (Edwards & Burns, 2016, p.106) (Stewart et al., 2003) (Nolen & Putten, 2007, p. 406 (Ditchburn, 2015) . From my own experience, I believe that conducting, or at least participating in, action research projects during practicum is a good idea. I believe this would be especially beneficial during the penultimate practicum; allowing for changes and adjustments to be made to one's teaching style prior to commencing their final practical teaching experience (Carroll, 1997) . The added research component is also beneficial for students wishing to undertake further study after their degree and this task allows students the opportunity to complete a research based task to ascertain their skill levels in such an area and begin thinking about the relevant area of study. 
Throughout the term I was testing different strategies but it became more about my personal teaching method for the benefit of myself and my students rather than simply because I knew I had to complete a write up after the term had finished. All effective teachers are, or definitely should be, carrying out action research in every teaching instance, whether consciously or not. The action research project was a way of ensuring that all pre-service teachers would actively think about the research that needed to be done in order to carry out effective classes. Ditchburn (2015) highlights the role of the supervising teacher as an "assessor, rather than as a collaborator" (p.94). However, this is completely dependent on each individual mentor and I found that my supervisor became part of the research and reflection process. Through creating a routine of checking in with my mentor, researching, teaching and then reflecting with my mentor again, a process was developed that allowed effective teaching and improvement in classroom practice. Therefore, both the pre-service teacher and the mentoring teacher had a role as teacher and researcher in the context of my professional experience. The whole action research project was a gradual process that developed due to the testing of different kinds of learning activities and methods of communication over a period of 10 weeks. Therefore, it was possible to assess the effectiveness of the action research project through taking note of the response of students with Social Anxiety Disorder to the different activities and methods. The overriding challenge of doing action research while in the classroom is having to try and focus on researching in one particular area, for the purpose of a project, while paying deep attention to all other areas in the classroom that really need an equal amount of research and reflection. For example, attempting to observe the actions and reactions of the socially anxious students meant that other issues with behaviour or learning needs of different types of students could receive less attention. However, the greatest benefit of action research is that it encourages the development of essential differentiation skills. It has been suggested by Tomlinson and Masuhara

Reflection 2
Teaching areas: Drama and English Action research is actively experimenting and working towards a goal which can be reflected and evaluated on to find common themes and strategies that can be implemented in the future. My action research project ended up being about student behaviour and its influence on the way students learn. I selected this particular area because I felt that the way students behaved directly affected their own learning and those around them, therefore, I wanted to find a way to as a teacher manage those behaviours into a positive situation. I honestly did not plan for this action research project. It came about naturally the way the research occurred. I wanted to work on my own behaviour management skills but also to find different ways to teach students. I like to think outside of the box and not be a "typical teacher". The role of teacher and researcher are one and the same when it comes to action research if you think about it. The problem becomes when you see students as test subjects and not allow the human element to take effect. I felt that naturally my teacher role was dominant in the action
Discussion of Case Studies
What comes out of these case studies is an insight into how pre-service teachers feel and respond to conducting action research in an actual teaching context. Reflective teaching has clearly been an integral part of the teaching process to the pre-service teachers that participated in the study. Feedback from the cohort has allowed the instructors to reflect on the types of adjustments that need to be made to make this experience even more effective for the students enrolled in this course in future years. One of the key themes to arise from the pre-service teachers reflections is that they were working on their own professional development in situ. That is, they were addressing areas of concern in their own teaching in order to be better teachers. This confirms the findings of Kemmis (2010) who sustains that through action research, teachers may become stewards of their own professional development. In this sense, action research produces self-knowledge, and it can be regarded as one way to make the tacit knowledge gained through experiences visible. When viewed through this lens, action research is both a developmental process and an integral part of classroom teaching (Kemmis, 2010; Ulvik & Riese, 2015) . This framing of action research is consistent within the discussions on action research as a methodology. The study considered a body of research that recommends integrating action research into pre-service teacher education (Ulvik & Riese, 2015) . Researchers consistently put forward the claim that a key aspect of action research is that it is underpinned by a continual cycle of self-refection, see for example Israel, Schulz, Parker, Becker, Allen, & Guzman (2003) , Kemmis (2008) and Kemmis and McTaggart (2000) . What came out of the pre-service teachers' experiences that is consistent with the literature is that the research cycle is not linear, but a fluid, iterative, open, complex, and responsive process that leads to a deepened awareness of practice and theory (Cordeiro, et al. 2016) .
The benefits of the study for the research team were twofold, while the pre-service teachers develop as teachers through their action research, the teacher-educators had the opportunity to develop their teaching and approach to action research through what can be referred to as action research upon action research (Smith & Sela, 2005) . The importance of reflection in teaching and teacher education is not new, and numerous authors have contributed their views on reflection, values, self-efficacy, and outcomes of reflective practice (Bloomfield, 2006; Bourke, Ryan, & Lidstone, 2012; Ditchburn, 2015; Phelps, 2010; Zeldin & Pajares, 2000) . Kosnik and Beck (2000) in their research on action research found that it was difficult to assess the impact of doing action research in teacher education separately from the effects from other aspects of the professional experience. That is, they found it difficult to clearly understand the impact, if any, of the action research process. They conclude, however, that action research is a valuable approach because pre-service teachers had to identify a problem in their own classroom and solve it their own way, which gave them an ownership of the research task. This can help pre-service teachers to develop a more reflective and questioning approach to teaching (Kosnik & Beck, 2000) . Thus, there is little argument in whether or not reflection is of value, but rather there is discussion on how best to place and design reflective opportunities that result in a better understanding of the individual as a teacher (Bloomfield, 2006) .
It should be noted here that despite the opportunities afforded to pre-service teachers in undertaking action research in the classroom that action research in teacher education is described in the literature as being a complex and challenging process that needs guidance and facilitation (Winter, 1998) . Dobber, Akkerman, Verloop, and Vermunt (2012) in their research found that many students struggle to conduct action research and that their elaboration and decision-making on the basis of their research may be weak. What was found in this study was consistent with research that pre-service teachers need support in the action research process. Moreover, the approach that is presented to them plays a crucial role in their understanding of the value of the project (Kosnik & Beck, 2000) . As Cochran-Smith and Lytle (2009) determined, the research study needs to be framed in the context of the what and why. A common concern voiced by the pre-service teachers in our study was the feeling of being overwhelmed at the start of this process, even though they were able to see the benefits of the action research task by the conclusion. It is easy to understand this situation, if we consider that the students enrolled in this course have no research experience and are novice teachers. Moreover, many have outside commitments, such as family and work, which add to their time pressures. Whilst the online component was designed to accommodate students who, in the past, have expressed feeling pressured due to a lack of time and a hesitancy to travel to university during professional experience, it is evident that it is necessary to incorporate elements of face-to-face at the start of the research project in order to provide just in time feedback and guidance.
The literature suggests some conditions that need to be in place for pre-service teachers to achieve a level of success in their studies. For example, there needs to be strategies in place to mitigate the time pressures, such as the time pressure to develop a question and move into the study in a relatively short period of time as both of these factors can put pressure on pre-service teachers, and this was consistent with our findings (Kosnik & Beck, 2000; Ulvik & Riese, 2015) . In order to address this finding, we will move the action research component of the professional experience to an intensive block before the professional experience as this may provide more time for the pre-service teachers to understand the theoretical and practical aspects of undertaking a research study. It was also evident from the reflections that the pre-service teachers needed explicit instruction in how to collect data, and it is evident that we need greater emphasis on data literacy. Data literacy for teachers includes three skill sets with these being: 1) problem-focused skills, such as knowing how to frame questions, identify problems and to make informed decisions; 2) data-focused skills, which include knowing how to access, generate and interpret data; and 3) processfocused skills, which include knowing how to engage in collaborative inquiry and to evaluate cause and effect (Mandinach & Gummer, 2013) . We should also note here that we placed an emphasis on using evidence-based adjustments to classroom teaching during the action research. In the case of the reflections (see reflection 2 for example), we advocated that any change in practice must be grounded in evidence and literature. In future iterations, we will focus on making this more explicit to the pre-service teachers.
A further concern that was raised by the pre-service teachers was the lack of understanding of how to source current references. This problem can be addressed through offering research skills workshops and by demonstrating how to use the databases. In the current iteration of the action research study, we included a course on data literacy and the development of a valid research design. It was evident from the analysis of the journal articles submitted by the students in this cohort that data literacy is an area that needs explicit instruction. In light of the introduction of the TPA, we also acknowledge that pre-service teachers will benefit from the addition of data literacy in their degree programs. As outlined in this paper, we have attempted to gain an understanding of the pre-service teachers' experiences of action research; however, we realise that further steps could have be taken. As the instructors of these methods courses in teacher education, we intend to move forward by:
• Providing explicit instruction in collecting and analysing learning data that provides low stakes opportunities to make learning and teaching decision prior to professional experience (Mandinach & Gummer, 2013 ); • Providing opportunities for pre-service teachers to articulate research problems from earlier professional experience so that they can unpack their classroom experience. This supports Ulvik and Riese's (2015) claim that the project must be grounded in the student-teachers' own work and own questions • Providing explicit instruction in how to write aspects of their research study, such as the literature review (Carroll, 1997; Dobber, et al., 2012 ).
•
Providing two in-service campus days during professional experience in order to provide just-in-time feedback on the action research projects. This supports Winter's (1998) claim that students need both ongoing and timely support in conducting their action research. By building on the student successes of this study, and addressing the weaknesses, we aim to develop future educators that are not only well-versed in education models and theory, but also have the skills to put what they have learnt into practice through a research model that encourages self-monitoring and reflection.
Conclusions
The wide variation in school and classroom contexts that the pre-service teachers encounter on their professional experiences means that it is difficult to articulate a one-sizefits all approach to the action research assessment, and even to put forward consistent expectations about the kinds of research that pre-service teachers should undertake in the workplace. Conducting action research while on professional experience means that the preservice teachers must have the capacity and confidence to articulate a research project, identify and gather appropriate data, analyse the data to make informed learning and teaching decisions and then present their findings to demonstrate the effectiveness of their interventions and approaches. In this sense, action research project are a multifaceted assessment that requires that the student can manage both their teaching load and their research projects concomitantly. With the introduction of the TPA into Australian education degree programs during the final internship, there is a definite need to develop and address pre-service teachers' action research skills and the development of their data literacy during their degrees. There is a need, therefore, to develop a connection between university-based teaching of research skills and students' professional experiences.
